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[m] [OBJECT] 

i^§^ilS^^-t"5fl;Mtt^-^^<^ "'o provide a Cu alloy for structural members of 
=t#3ap|5ltffl C u -a'^^li#^"t" electrical and electric equipment which has 
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5o high strength. 

[m^] [SUMMARY OF THE INVENTION] 

Cu-n^^\ fii%"C> Z n : Cu alloy has the composition which contains 

3 2~l'o% Sn-0 1 Zn:3.2-10%, Sn:0.1-1%, Fe:0.1-3%, and 

10/ K °n 1 Qo/ P:0.01-0.5% by weight%, and furthermore 

P n ni~n" i'^'tZlt Ni:0.2-1.2% and Si:0.1-0.5% are contained 

P : 0. 0 1~0. 5 /oSr'aW depending on necessity, and the remainder 

L^ $ t){Ci£i^g{cj^;CTN i : vvhich consists of Cu and an inevitable 

0 . 2 ~ 1 . 2 %. Si : 0 . impurities. 
1-0. B^t^ 

[^rfff^WfEffl] [CLAIMS] 



Z n : 3. 
0. 1~ 
F e : 0. 
0. 0 1 



1] 

2 ~ 1 0 %. S n : 
1%. 

1-3%. P : 

~0. 5%, 

m^<Dmi&^m c u 



[CLAIM 1] 

It has the composition which contains by 
weight%, Zn:3.2-10%, Sn:0.1-1%, Fe:0.1-3%, 
and P:0.01-0.5%, and the remainder which 
consists of Cu and a inevitable impurities. 

Cu alloy for structural members of the 
electrical and electric equipment which has the 
high strength characterized by the above- 
mentioned. 



mM2] 

Z n : 3. 2~1 0%. S n : 

0 . 1 ~ 1 %. 

F e : 0. 1 ~3%, P : 

0. 0 1 ~0. 5%. 

N i : 0 . 2 ~ 1 . 2 %. S 

1 : 0. 1~0. 5%, 



[CLAIM 2] 

It has the composition which contains by 
weight%, Zn:3.2-10%, Sn:0.1-1%, Fe:0.1-3%, 
and P:0.01-0.5%, and furthemriore, Ni:0.2-1.2% 
and 81:0.1-0.5%, and the remainder which 
consists of Cu and a inevitable impurities. 

Cu alloy for stmctural members of the 
electrical and electric equipment which has the 
high strength characterized by the above- 
mentioned. 
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[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[0 0 2 0] 



[INDUSTRIAL APPLICATION] 

This invention has a high strength. 

Therefore when using as a structural member 
of the various electrical and electric equipment, 
it is related with Cu alloy which can be 
contributed to this weight reduction and size- 
reduction depend thinned. 



[0020] 



[0 0 0 3] 



[PRIOR ART] 

Conventionally, it is known well that many Cu 
alloys will be generally used for manufacture of 
the structural member of various electrical and 
electric equipment, such as the lead frame of a 
semiconductor device furthermore a terminal or 
a connector. 



[0003] 



t +^ ^ t> o t) 17) -C(i 

\^^(Dtm'^xh^o 



[PROBLEM ADDRESSED] 

On the other hand, a demand of the weight 
reduction with respect to the electrical and 
electric equipment in recent years and a size- 
reduction is the increase of severity still more. 

The structural member of this is also strongly 
required for thinned and the size-reduction 
following this. 

However, in the case of Cu alloy 
conventionally proposed, since it is not a thing 
with strength with sufficient any, it is the present 
condition that it cannot necessarily correspond 
satisfied with these demands. 
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[0004] 



r. %(ifi4%^^-r)> Z n : 

3. 2~1 0%> S n : 0. 
1 ~ 1 %, F e : 0 . 1 ~ 3 %. 
P : 0. 0 1~0. 5%, 

i : 0 . 2 ~ 1 . 2 Si: 
0. 1~0. 5%. ^Ir-^WL. 

N i <ir s i tmmi^mm^^j^wi. 
-cisi c < mmmm'M-r^ f 

V ^ 5 W^^^ ^ (D T' fo 6 o 
[0 0 0 5] 

X. UiT(C^^mfife^±fS(^ii 
(a) Zn 

•f. 0%^ 



[SOLUTION OF THE INVENTION] 

Consequently, these inventors inquired that Cu 
alloy which has a high strength should be 
developed from the above viewpoints. 
As a result 

(% shows weight% hereafter) by weight% Zn: 
3.2-10%, Sn:0.1-1%, Fe:0.1-3%. P:0.01-0.5%, 
are contained. 

Furthermore depending on necessity Ni:0.2- 
1.2% and Si:0.1-0.5% are contained. 
Cu alloy with which the remainder has the 
composition which it becomes from Cu and a 
inevitable impurities comes to comprise 
remarkably high strength with the compound 
which Ni and SI disperse minutely on a 
substrate, further responding to necessity with 
the compound of Fe and P which perform 
minute dispersion similarly at a substrate 

The research result that it could correspond 
to thinned and a size-reduction of the structural 
member of the electrical and electric equipment 
sufficiently satisfactorily was obtained. 



[0005] 

This invention is made based on an above- 
mentioned research result, comprised such that 
the reason which limited the component 
composition to the above-mentioned passage is 
explained below, 
(a) Zn 

Zn component has an effect which improves 
strength, migration-resistant property, and a 
plating-resistant heating peeiability, without 
damaging electroconductivity sharply liquefying 
on a substrate. 

However, a desired effect is not obtained by 
above-mentioned effect if that content is 3.2 % 
less. On the other hand, if that content exceeds 
10% stress corrosion cracking resistant 
property will come to reduce. From these, 3.2- 
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T1" ^^oiiCfj:6:it^^h. ^ 1 0% was defined that content. 
<D^^m^3. 2~10%^^ 



[0 0 0 6] 

(b) S n 

l%~l%<b£&fCo 
[0 0 0 7] 

(c) FejaJ;r>*p 



J;r>*Pc7)V^-ftL:iS^-etjF e : 0. 
1 J; T>' P : 0. 0 1 % 

^^mtK "ttl^'tlFe : 3% 
io^UF : 0. 5%^mx.^t. 

:itt^h.^(D^^m^. F e : 
0. 1~3%, P:0. 01~ 
0. 5%t^l^tc, 

[0 0 0 8] 

(d) N i ioXUS i 



[0006] 

(b) Sn 

Sn component has an effect which it liquefies 
on a substrate and improves strength, 
springiness, and curved worl^ability. 

[However, a desired effect is not obtained by 
above-mentioned effect if that content is 0.1 % 
less. If that content exceeds 1% on the other 
hand, an electric conductivity will come to 
reduce. From these, that content was 
determined as 0.1% - 1%. 



[0007] 

(c) Fe and P 

For these components, that one part liquefies 
at a substrate. 

However, the majority fomris the compound 
which is combined independently or mutually 
and is minutely dispersed on a substrate. There 
is an effect which improves strength remarkably, 
without damaging an electric conductivity. 
Therefore, if either Fe and P become Fe:0.1 % 
less and P:0.01 % less, a desired high strength 
is not securable. On the other hand, if that 
content respectively exceeds Fe:3% and 
P:0.5%, it becomes easy to make Fe-P 
compound big and rough. A plating-resistant 
heating peelability comes to reduce by this. 

From these, that content was determined as 
Fe:0.1-3% and P:0.01-0.5%. 



[0008] 

(d) Ni and Si 

For these components, that one part liquefies 
at a substrate. 

However, the majority is combined mutually and 
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F e -PfL-o-tl 



t^&t^N i : 0. 2%*^*5 
J;0«S i : 0. l%*MT-(i0f 

-:^t(Dt^m^^N i : 1. 2% 
*5J:I>*S i : 0. 5%^m^^ 

^tt^(b. t(D^^&^N i :■ 
0 . 2 ~ 1 . 2 %. Si : 0 . 
1~0. SXf^^tCo 



the compound minutely dispersed on a 
substrate with Fe-P compound is formed. 

There Is an effect which improves strength 
much more. 

Therefore it contains depending on necessity. 
However, if that content is Ni:0.2 % less and 
Si:0.1 % less, the Improvement effect In desired 
strong is not obtained. On the other hand. If that 
content exceeds Ni:1.2% and Si:0.5%, the die- 
resistant abrasion property in a press punching 
will come to reduce. 

From these, that content was determined as 
Nl:0.2-1.2% and 31:0.1-0.5%. 
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immm] 

T^ll^KXm^ : 1 3 Ommxifs : 
3 5 Ommx:g:$ : 1 6 0 0 mm 

^om^K 7 0 0~9 5 0°C(D 

-CMffi^^JfebT. : 1 
0mm (Dmmmt tKMs 
±TI^®^0. 5 mm <5o^ ^ 
tcmm^iZn^ 3 mm <5o^tl^* 

'Om^ : 0. 2 5mm (DifW^ 
Cu-a-^1 ~1 0ioJ:t>*Jt^C 
u -a-^ 1 ~ 4 tMMlk L 



[Example] 

Below, an example explains Cu alloy of this 
invention concretely. 

A usual low frequency Induction furnace Is 
used. The melting of the Cu alloy with the 
component composition which is in air and 
under charcoal coating and is respectively 
shown in Table 1 is performed. 
It casts to the cast which had the thickness: 130 
mm x width:350 mm x length: 1600 mm size by 
the semicontlnuous casting method. A hot 
rolling is applied to this cast at the 
predetermined rolling start temperature within 
the range of 700-950 degree C. 
Thickness: Consider as a 10 mm hot rolled 
board. 

After the watercooling, every 0.5 mm of both 
sides vertical both sides and double-sided edge 
part every 3 mm are chamferred respectively. 
Subsequently cold rolling and an anneal are 
repeated and given to an above hot rolled board 
on usual conditions. 

It does as a strip material at finishing rolling 
rate: 90%. This respectively manufactured 
thickness: 0.25 mm this invention Cu alloy 1-10 
and comparison Cu alloy 1-4. 
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In addition, tlie component content (* nnarl< is 
given to Table 1) of either of the components 
each separated from above comparison Cu 
alloy 1-4 from the range of this Invention. 

About various Cu alloy obtained as a result, 
the result which measured the tensile strength 
and the resistance was shown in Table 1. 



[0 0 10] 



[0010] 



[^1] 



[Table 1] 
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imM (D^J}^:] [EFFECT OF THE INVENTION] 

^1 t3:^$ti5^ll;0^b. ii^ Fi^o"^ the result shown in Table 1 Usually the 

^m(DmUm^m^(Dm^^UU strength which Cu alloy used for the 

^;lfflV^btL'rv^SC u^^(Dt> structural member of the various el^^^^^^^^ and 

^Pi3M3:fc ^ c c ^ ^ o rx XT electnc equipment has is about 550-680 N/mm2 

o5l?5?^^^. 5 5 0 6 8 0 N 3^ ^ 3 ,^^^^1^^^^ (3 about 490-630 N/mm2. With 

/mm mm. 4 9 0-6 respect to that it is clear that this invention Cu 

3 ON/n\vc\^U&X^h^<Dlz alloy 1-10's the tensile strength and a 

M LTs C u 1 — 1 resistance higher than this are shown. 

Moreover as seen comparison Cu alloy 1-4. It 
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is clear that a desired high strength is not 
securable even if the component content of 
either of the components separates in the lower 
one from the range of this invention. 

As mentioned above, Cu alloy of this 
invention has a high strength. 

Therefore when this is used as a structural 
member of the various electrical and electric 
equipment, thin-isation of this is enabled and it. 
contributes to weight reduction and a size- 
reduction. 
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